Sanitized Copy Approved for Release 2011/09/19 : CIA-RDP80-00809A000600270731-0

CLASSIFICATION CONFITENTIAL GHNHESLLHML
CENTRAL INTELLIGENCE AGENCY REPORT

INFORMATION F7>DOM
FOREIGN DOCUMENTS OR RADIO BROADCASTS  CD NO.

COUNTRY . - pgam : = DATE OF
, LT INFORMATION 1948
SUBJECT Scientific - Chemistry
HOW | - et DATE DISLL den 1950
PUBLISHED Bimonthly periodical L R A ’ :

PUBLISHED  Moscow o e I e K 'NO, OF PAGES 3 NI

DATE o :
PUBLISHED Jan/Feb 1948 R R
SUPPLEMENT TO i e

LANGUAGE  Runsien B ’:, “ i REPORT NO. . Pl

3 t A
s o ‘ THE NATIONAL DKFERSE B
QF TRE UMITED $YATES WITHIN THE MEAMING GF IEFIONAGE ACT ¥9

U, 8. €. 31 AKD 3. AS AUENULO. ITS TRANSNIZSION OR THE REVELATION THIS 1S UN EVALUATED lNFORMATlON
&7 175 CONTRANTS 1% ANY NAMWRR TO AR UNAUTHORIZED PARSON IS PEO
W MINTED BT LA‘. RRPRCOUCTION n! TNI3 FOXM 13 nmumnm

SOURCE Kolloidnyy Zhurnal, Vol X, Fo 1, 1949.

BASIC PRINCIPLES GOVERNING THE FORMATION
OF HIGHLY STAELE CONCENTRATED EMGLSIONS

L. Ya. Kremev

/R pigest/

The factors governing the stability of concentrated emmlsions are steble
protective films, small drop size, and the ability of the drops to execute .
Brownian movement. As ¥e showed earlier (1935 - 1936), in a highly concentrated
emlsion, vhen mest drope are one micron in diSmeter, high stmbility depends
upon the formation of structure due to the prorimity of the stwingly deformed
drops. Our laboratory Btudies on highly concentrated, g@elatinised -emilsions,
©.8., 265 cubic centimeters of benzol in one centimeter- of Sepercent.-sedium-
olsate solution, show that a tough film covering can maintein stabllity for
many months and that any disturbence of the cell walla .or haneycombs ceuses
the emlsion to break down. Such emilsions cen be e.abilized by
the layers with a critical thicimesgs of 0.0l-micron sodiwm alsabe soliation;
which has low resisbtancs 4o broakdewn. Such an emleion, therefore,.ia saaily
broken dovn by susking with an excess of crgsnioc. liguic. Shaking with eeveral
drops of vater, however, not only prevents breakdows of the emaleion but.-alaa.
re-establishes the emulsion hacause eddition of water incresases the distance
between the drops. If a greater amount of water 1s added, a @1lute emlsion
is obtained. .

According to Rebinder's work in 1926 - 1930 and 1940 - 1938, the condi-
tions necessary for gtability in concentrated emilsions are adequate surface
activity of soluble emlsifiers and stability of the.adeorption layer. -But
1f there is a conaiderable mumber of large drops witlout Brownian movement,
uniform distribution is disturled and interphase layers appear, due to inguf-
ficlent ¥metic stability.
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Kinetic stability can be compensated for even if thars iz & amall &istance \'
between th& drops; under the circumstances, the layer walls of the structurs
mast be staong sncugn to support the dropa, according to Talmd aid Bresler
(1934). .

Tha presant state of collold chemistry parmita the congtructior of Talammd and '

. Bresler's so-called "spumold” structures in dilute emlsion in such a way uhat

the movement of drops ia fmpeded. To bring about a sudden incresse in a con-

centrated emmlivion's atabiliiy, thixotropic colloidel solutions of surface- active
 stabilizers,; which are sagilv raformed after cessation of mechanical actich, - .. /-

¢an possidly be nzsed. For that purposs the stabiiizer 8hould.hmve: (1) surface
"activity relative to water-oil interphase and adequate surface strength and

(2) a capacity for rapid formation of thixotropic syﬁtams with rapld rem;orat don: ¥

of the spatiel etructure following enmsification. s 8 :

Thixotropic so'utions without mticeablo surface uctivity are not effectivs‘
stabilizers (s.g.. iron hydroxide or vensdium pentoxide), sinece shaking cauz: s
the cells to break and ths drops to coalesce. Only thixotropic solutions of nmr-
face-active substencss can cover drops with a protective layer, even when the
network between the drops is disrupted by shaking the emalsion. Hence, although
emilgif’caticn mat necessarily first Adisrupt the spatiasl structures in the T
stabilizing wolution, assparation into layers should be prevented by instanteneous »i=/V, i
and rapld restoration of the dismpted atr\.cfure arter ceesatiot oi’ mechanical
emileification, ) : SLIT

An emlsion becomes kinetically steble for long perioda if the structural
abgorption layers on the dispersed drops are rapidly connected by structural free- |
solution fregments during repeated gelatinization. The struc*ure should be easily ~
disturbed by mechenical emalsification in order to overcoms resistance without us-
ing large energies.

Thess g, ctoms should be atudled and chavxacterizad by measusing the viscoelty
of golutions a: various pressures and flow velocitles. Mo smployed such studies
to obtaln very stable emlsions by using thixotropic solutions. In this commec-
tion we shall briefly describe our experiments with the .tabilising properties of
sodium oleate with aliphatic alcohol to obtain concentrated emisions:

Banzol was the dispersed phase. The alcohol was mixed either with benzol or
a one-percent eocap solution, Viscosity was measured by Ostwald's viscosimestsr in
Kroyt's apparatus; surface tension, by Rebinder's maximmm-drop and bubble-pressure
mothod. Rmilsions were made by stirring stabilizer solutions with benzol by means
of a LOoD-rpm egitator for 5 mimtes. Stability was determined by the emulsion's
rate of layer formation in graduated cylinders.

Our research showed that alcchol in benzol or scep solution gensrally increases
the siability of ofl-water type emulsions. Stability is higher, (1) the higher
the quantity of alcohol of any chain length, and () the longer the chain for
equal elcohol concentrations. The spatial structi.ss of solutiona containing
sodium oleate and the middle members of the homclogous series of aliphatic alcohols
are rather fragile,; but the emilsion's stability 1e considerably increased. Cetyl
elcohol, howeter, brings en exceptionally ebrupt increase in stability when usmed
in benzol or scap solution. In fact, as smell a quantity as 0.1 percent of cetyl
alcohol in a one-percent sodilum oleate solution is sufficient to form an smilston
vhich is practically nonssparating for long periods. With increasing alcchol cone
tent,, the emilsion becomss stable without limit and nonseperating for a year or
longer if storsd in tightly closed containers, In this comection, we cannot
understand Shulman and Cockbein's reference to the very poor stability of emrlsions
‘Prepared vith ths aid of sodlum oleate and containing cetyl alc~hol in the oil
vhase. Their attempt at & theoretical proof of thir is also not clear.
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We obtained viscometric resaults c¢n soep solutions as & function of i "
cetyl-alcohol comtwnt, in the form of curves of relative viscosity at 20 i
degrees centigrade plotted against pressure, Our data shoved that in a oo I3
sodium oleate solution, cetyl alcohol forms spatisl structures which are "
stronger the higher the-alcohol concentration, Thus, ve can see that the R :
spatial structures dev ioped in the solution are partly disturbed at Incrsased L K
tiov rates but ave rapldly re-established during states of rest. In effect, Pk ]
for alcohol concentrations un to cne percent, the gpatial structure is fully :
R restored almost 1mmediately after disruption brought about by forcing the
T solution through fine cepillaries., With less than 0.1 percent ¢ alechol,
' a structure formation is not obgerved in soep sointlons; also, thess scitions
L. o do not show any increase in stability of the smalslon. Solutions weaker
than 0.06 psrcent do not “structurize”™ and dc not influence stabillty.

. ", “
Temperature has been shown to influence structure formation, which ; i :
increases with decrease in temperature. S )
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